Introduction
The relative role of the stellar radiation field, the stellar outflows and the interstellar radiation field (ISRF) in transforming the molecular ejecta into atomic gas was the subject of our ISO LWS and SWS spectroscopy study of 24 evolved stars which span the range from AGB stars to proto-planetary nebulae (PPNs) and PNs. The far-infrared (FIR) atomic fine-structure lines are powerful probes of the warm atomic gas in photodissociation regions (PDRs) and shocks. This paper summarizes and compares the ISO spectroscopy studies of carbon-rich (C-rich) and oxygen-rich (O-rich) evolved stars, published by Fang et al. (2001) and Castro-Carrizo et al. (2001) , respectively. We find that photodissociation, not shocks, is responsible for the chemical change from molecular to atomic gas.
ISO Results
The HR diagram (Figure 2) shows our sample and some results. Besides unusual sources, like Betelgeuse, which has an active chromosphere, and Mira, which has a hot companion, AGB stars are undetected in these lines which means that the ISRF is not an important contributor to the observed FIR atomic lines. In fact, we do not start detecting these lines until the central star reaches a temperature Objects from this ISO study plotted on the HR diagram. Figure 2 plots the line widths of the FIR atomic lines against the CO line widths for seven objects. If the FIR atomic lines arise in PDRs they should have comparable line widths to the CO lines whereas if these FIR lines arise in shocked-gas regions their line widths should be significantly larger. The black line represents a one-to-one correspondence for the line widths and the fact that most of the data cluster around this line indicates a PDR origin. The one outlier source, AFGL 618, has both a narrow line component arising from a PDR and a broad line component probably arising from shocked gas.
Comparison of the FIR line intensities with PDR and shocked-gas models also supports the interpretation that PDRs dominate the -chemical evolution. Figure 3 compares the observed line intensities with the C-rich and a-rich PDR models which have very different chemistries. Note that higher gas densities (n) and higher incident FUV radiation (G) produces higher line intensities. The [CII] line intensities for the C-rich models are higher than a-rich models as expected for higher carbon abundance, but the [01] line intensities are comparable for the two models because C-rich PDRs tend to be hotter. The observed line intensities fall within the parameter space of the PDR models and specific obser- : """0"""" is not thermalized and Xc is the carbon abundance which is 3 x 10-4 for C-rich sources and 1.5 x 10-3 for a-rich sources.
In Table 1 , we list the mass estimates for our sources detected in the [CII] line. The sources are ordered from least to most evolved. The third column shows the fractional neutral atomic mass where Mtotal == Matomic + Mionized + Mmolecular.
The fourth column shows the fractional atomic, both neutral and ionized, mass. For the C-rich sources, the fractional atomic gas mass increases with evolutionary stage as expected for the expanding influence of a PDR. Interestingly, for the a-rich sources, the atomic gas mass fraction is nearly 1.0 for all three sources independent of evolutionary stage. If these results hold for a larger sample of objects, then it would suggest that the gas in a-rich sources is almost instantly photodissociated when the T ef f of the star is hot enough. 
